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The lectin extracted from Vicia graminea seeds has been purified by conventional techniques but such 
procedures did not give a satisfactory ield. We describe a new purification procedure which involves 3 
steps after obtention of the crude extract. The first step is based on affinity chromatography on con 
A-Sepharose. Further purification steps were performed on DEAE-Sephacel chromatography and ultrogel 
AC& gel filtration. The homogeneity of the lectin was demonstrated bypolyacrylamide g l electropho- 
resis. Purification of the l&in by this new method was less time consuming, the yield was higher and the 
specific activity increased. 
Vivia graminea seeds Lectin Blood group N Concanavalin A-Sepharose 
Affinity chromatography Purification 
1. INTRODUCTION 
The presence of a blood group N-specific lectin 
has been reported in crude extract of Vicia 
graminea seeds [1,2]. This lectin is a useful tool in 
studies on M and N blood group specific struc- 
tures, as it shows a different specificity to rabbit 
and human anti-N antibodies [3,4]. The I’. 
graminea lectin has been purified to homogeneity 
by conventional biochemistry techniques but such 
procedures did not give a satisfactory yield [5]. Af- 
finity chromatography using desialylated erythro- 
cyte glycoprotein as an immobilized ligand has also 
been investigated as a more rapid procedure [6] but 
the elution of the material with 3 M KCNS 
generated the formation of aggregates in the 
preparation. Because of these difficulties an other 
method of purification was required. Like a large 
number of lectins, V. graminea is a glycoprotein in 
which mannose is the major monosaccharide com- 
ponent but N-acetylglucosamine galactose, xylose 
and fucose are also present in smaller amounts [S]. 
Since these sugars residues are widely spread 
among glycoproteins, concanavalin A (con A) has 
been largely used for their purification [7]. In the 
case of con A the primary requirement for binding 
is related to a bi-antennary structure of the N-ace- 
tyllactosamine type with at least one unmasked 
,&GlcNAc (l-2) Man sequence [8,9] as found in 
glycopeptides with N-glycosylamine linkage and 
derived oligosaccharides. Therefore, we describe 
the use of con A-Sepharose as an affinity adsor- 
bent for a quick isolation procedure of large 
amount of biologically active I’. graminea lectin. 
2. MATERIALS AND METHODS 
2.1. Isolation of V. graminea crude extract 
The Vicia graminea seeds were cultivated under 
artificial conditions in the Phytotron of the CNRS 
(Gif-sur-Yvette). A crude extract was isolated from 
100 g of V. graminea seeds in [S]. The active 
precipitate was dialyzed against 50mM Tris-HCl 
buffer (pH 7.5) containing 50mM NaCl (buffer 
A). 
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2.2. Affinity chromatography of V. graminea 
lectin on con A-Sepharose 
Vicia graminea extract (170ml) was filtered 
through the con A-Sepharose (Pharmacia, Upp- 
sala) column (2.8 x 17Scm), which was then 
washed with the buffer A until the absorbance at 
280nm returned to background level. The column 
was then eluted with 5 mM methyl a-D-mannoside 
and 4ml fractions were collected. All fractions 
were analyzed for absorbance at 280nm and for 
agglutinating activity. 
2.3. Chromatography on DEAE-Sephacel 
Active fractions from the affinity column were 
pooled and applied to a DEAE-Sephacel (Phar- 
macia, Uppsala) column (2.1 x 23 cm) equilibrated 
with buffer A. The column was washed with the 
same buffer, then eluted at pH7.5 with 100mM 
Tris-HCl, 50mM NaCl. Fractions (4ml) were col- 
lected and analyzed for A280 and for biological 
activity. 
2.4. Gel filtration on Ultrogel ACA-44 
The concentrated hemagglutinin was finally 
filtered on a Ultrogel ACA-44 (LKB, Bromma) 
column (1.8 x 70cm) equilibrated with buffer A. 
Elution was carried out with the same buffer, frac- 
tions of 2ml were collected and monitored at 
280nm. The active fractions were pooled, concen- 
trated and stored at -2mg/ml solution at 4°C. 
2.5. Polyacrylamide gel electrophoresis 
Disc-gel electrophoresis was done as in [lo] in a 
7% (w/v) polyacrylamide gel at pH 10.2. The pro- 
teins were stained with Coomassie blue as in [ 111. 
2.6. Agglutinating assay 
Two-fold serial dilutions of V. graminea lectin in 
0.15 M NaCl were mixed with 10’ washed human 
group NN erythrocytes (final vol. 1OOJ). The test 
was carried out in Cook’s microtiter trays. After 
gentle shaking, the suspension was allowed to settle 
for 30 min at room’s temperature. The hemaggluti- 
nation titer was expressed as the lowest concentra- 
tion of lectin @g/ml) at which full agglutination of 
the red cells was observed. 
3. RESULTS AND DISCUSSION 
The purification procedure described above in- 
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volves 3 steps after obtaining the crude extract. In- 
deed, the major part of the hemagglutinating frac- 
tion recovered in the 20-50% (NH&SO4 
precipitate was first applied to a con A-Sepharose 
column in buffer A. The lectin was quantitatively 
(> 90% of hemagglutinating activity) eluted with a 
dilute (5 mM) solution of methyl-cr-D-mannoside 
as shown in fig. 1. This active fraction represented 
10% of the total proteins. In the following step the 
V. graminea lectin bound to a DEAE-Sephacel 
column was released by subsequent elution with 
1OOmM Tris-HCl, 50mM NaCl (pH7.5) (not 
shown). Most of the hemagglutinating activity 
(9Ovo) was recovered in this fraction. The final 
purification was achieved by gel filtration on a 
Ultrogel ACA-44 column equilibrated in buffer A. 
Two peaks were eluted but the agglutinating activi- 
ty was recovered only in the second peak (fig. 2). 
The active fraction obtained at >80% yield was 
pooled and concentrated, giving a final product 
with spec. act. 8180 units/mg (table 1). The 
purified lectin was homogeneous on polyacryl- 
amide gel electrophoresis at pH 10.2 and migrated 
Fig. 1. Chromatography of crude V. graminea lectin on 
a con A-Sepharose column: 170ml of a 20-50% 
ammonium sulfate precipitate was applied after dialysis 
to a (2.8 x 17.5cm) column equilibrated with 50mM 
Tris-HCl, 50mM NaCl (pH7.5). The column was 
washed with the same buffer and the active fraction was 
eluted with 5 mM methyk-D-mannoside. Fractions of 
4 ml were collected: (A) application of methyl (Y-D- 
mannoside; ( -) &a,,; (II) hemagglutinating 
activity. 
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at the same rate as the V. gruminea lectin prepared 
as in [5]. Amino acid composition and car- 
bohydrate content were also in excellent agreement 
with those of the earlier I’. gramineu lectin 
preparation. The yield was 1 .l mg/lOOg V: 
graminea seeds, therefore was higher than that ob- 
tained as in (table 1). The specific activity is also 
higher. The latter increase might be due to the fact 
that this new procedure eliminates several steps of 
purification during which partial inactivation 
might have occurred. Indeed, successive concentra- 
tions by ultrafiltration [5] or treatment of the pro- 
tein by 3 M KCNS induce formation of aggregates 
in the preparation [a]. 
Given the low level of lectin present in the seeds, 
this new method involves purification steps which 
avoid a loss of protein and biological activity. This 
Fig. 2. Gel filtration of V. gruminea lectin. The active 
fraction was concentrated to 6ml by ultrafiltration and 
filtered on a Ultrogel ACA-44 column (1.8 x 70cm) in 
50mM Tris-HCI, 50mM NaCl (pH7.5). Fractions of 
2 ml were collected and analyzed for (II) Azso and 
(0 0) agglutinating activity. 
Table 1 
Comparison of two schemes of purification of V. graminea lectin 
Fraction Yield from Total hemagglu- Specific 
1 kg seeds tinating activity activityb 
(mg protein) unit? (ml) (units/mg) 
Crude extract 
- (NH&S04 fractionation 0.8 M supernatant 
- (NH&S04 fractionation 2 M precipitate 
Conventional purification 
40 000 12 100 3 
5500 11 500 21 
- DE52 cellulose chromatography (peak 3) 
- Sephadex G-150. Three successive gel filtrations 
(active eluate) 
Affinity chromatography purification 
- Concanavalin A-Sepharose (fraction eluted 
with 5 mM methyl cY-D-mannoside) 
- DEAE-Sephacel chromatography (fraction eluted 
with 1OOmM Tris-HCl pH7.5) 
- Ultrogel ACA-44 gel filtration (active fraction 
concentrated by ultrafiltration) 
560 7500 134 
7 4100 5470 
1000 11 000 110 
11 9800 8900 
11 9000 8180 
a One unit: minimum hemagglutinating dose against human NN erythrocytes 
b Calculated from the recovery of activity and protein concentrations monitored as in [12] 
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is crucial since in dilute solutions the lectin exhibits 
instability in terms of biological activity. The time 
required to purify the lectin is reduced by half and 
the protein recovery increased. The I’. graminea 
lectin thus prepared is of high specific activity and 
can be used to carry out binding studies to human 
M and N erythrocytes [ 131. 
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